The isolation and characterization of 10 isolates of six Fusarium spp. from plant and soil samples collected in Southeast Asia is reported. The ability of these isolates to produce trichothecenes both in liquid cultures (CZ, GYEP, and MYRO) and on rice was assessed, and their toxigenic potential was examined by skin assay and gavage studies with culture filtrates. Although culture filtrates of all the isolates caused minor damage to test animals, only that of P. equiseti DAOM 189762 produced trichothecenes.
Reports on the use of mycotoxins as chemical warfare agents in Southeast Asia (7, 11) have raised many issues. Among these is the question of whether fusaria from this region can produce mycotoxins. Although it has been known for many years that various Fusarium spp. occur commonly in Southeast Asia (2) , information on their toxigenic potential is lacking (1) . In this paper we address this question and report on investigations of 10 Fusarium isolates from Southeast Asia regarding their capability to produce toxins on rice and in liquid media. Their ability to produce trichothecenes under the fermentation conditions used in this in vitro study is demonstrated by Fusarium sporotrichioides DAOM 16506.
Isolation of fusaria. Plant and soil samples were collected by H.B.S. during a visit to Thailand in February 1982. The samples were plated out on P-PCNB agar (8) . Selected fusaria (Table 1) were subsequently subcultured from the P-PCNB agar onto potato-sucrose agar and identified in accordance with the species concepts of Nelson et al. (10) by methods similar to those described previously (9) .
Culture methods. Each isolate was grown in the following four fermentation media. (i) MYRO. The inoculum was prepared as described by Greenhalgh et al. (3) . The cultures were incubated at 220 rpm for 2 weeks at 28°C. (ii) CZ. The inoculum prepared as described above (seed culture) was used to inoculate 50 ml of peptone-Czapek Dox medium (14) in six 250-ml Erlenmeyer flasks (5%, vol/vol). The cultures were incubated in still culture for 2 weeks at 280C. (iii) GYEP. The seed culture was prepared as described above, except that molasses, glucose, fish meal, and Pharmamedia medium were used (3). Six flasks, each containing 50 ml of glucose-yeast extract-peptone medium (6) were inoculated with 1 ml of a 10% dilution of the seed culture. Cultures were incubated in still culture for 2 weeks at 28°C. After incubation, the cultures were homogenized, filtered, and freezedried. The residues were dissolved in 20 ml of water, and a 10-ml portion was put on a ClinElut disposable extraction column (Fisher Scientific Ltd., Ottawa, Canada), which was eluted seven times with 10 ml of ethyl acetate. The extracts were combined, taken down to 1 ml, and derivatized with heptafluorobutyl imidazole, and the heptafluorobutyryl derivatives were analyzed by gas chromatography (13) . In addition, the culture filtrates were concentrated 10-fold by * lyophilizing and reconstituting them with distilled water and used for bioassays. (iv) Rice. Cultures were prepared as previously described (4) with 40% initial moisture content and inoculated with 2.5 ml of the seed culture prepared as described above in MYRO. Incubation was carried out for 4 weeks at 28°C. At the end of the incubation period, the rice (10 g) was extracted three times with 7 ml of ethyl acetate, and the residue obtained on removal of the solvent was derivatized and analyzed.
Chemical analysis. We used a Varian Vista model 6000 gas chromatograph fitted with a glass column (2 m by 0.32 cm [inner diameter]) packed with 3% OV-3 Chromosorb W HP 100/120 mesh. The carrier gas was argon-methane with a flow rate of 25 ml/min. The column temperature was programmed from 160 to 230°C at 2°C/min; the detector and injector temperatures were 300 and 230°C, respectively. The retention times of the heptafluorobutyryl derivatives of Fusarenon-X, monoacetoxy scirpenol, neosolaniol, diacetoxy scirpenol, and HT-2 and T-2 toxin reference standards were 13.9, 15.6, 22.5, 22.9, 27.82, and 36.19 min, respectively.
Bioassays. Portions (2 ,ul) of the concentrated culture filtrate were applied to the shaved skin of rabbits, and the response after 24 h was compared with that of known standards of T-2 toxin. The remaining amounts of the culture filtrate were used for an acute toxicity test with mice. Briefly, 0.2, 0.15, or, in the case of the insufficient material of the concentrated culture filtrate, 0.10 ml was applied to each member of groups of 2 to 4 male mice (average weight, 25 g) intergastrically with a gavage needle. Clinical symptoms were noted, and the time of death of the animals was recorded. Surviving animals were killed after 48 h, and tissue samples from the duodenum, spleen, thymus, liver, and kidneys of each animal were collected at necropsy, fixed in Formalin, routinely processed to obtain hemotoxylin-eosinstained sections, and examined microscopically.
F. sporotrichioides DAOM 16506, a known trichotheceneproducing isolate, produced trichothecenes in all the media under the conditions used. In liquid culture, this isolate gave the highest levels of mycotoxins with MYRO, yielding 184, 4, and 120 mg of T-2, HT-2, and neosolaniol, respectively, per liter of medium. Comparable amounts of the three trichothecenes, i.e., 400, 2, and 90 ,ug (original dry weight), respectively, per g were obtained on rice. These results demonstrate that a Fusarium isolate known to produce trichothecenes could produce these mycotoxins under conditions used to test the Southeast Asian isolates. Isolated from banana shoot, collected close to Kampuchean border.
f Isolated from soil. 9 Negative results for trichothecene production on rye matrix (S. Sukroongreung, H. B. Schiefer, and J. S. Smith, unpublished data).
h Collected in a tomato field close to Laotian border in northern Thailand.
Isolated from banana leaf. (5).
For four isolates, skin reactions were judged to be equivalent of reactions to up to 5 ppm (5 ,ug/g) of T-2. However, the acute gavage study with mice showed that most animals exhibited minor damage in the duodenum, spleen, or thymus (Table 1) . Minor damage in this case is defined as follows. In the duodenum, minor damage refers to the presence of many necrotic cells, reminiscent of trichothecene-induced damage (12) , and the presence of large numbers of mitotic cells at the same time. The increase in the frequency of mitoses is not known to occur with trichothecenes, because they inhibit mitotic activity for up to about 24 h (12) . In the spleen and thymic tissues, minor damage refers to presence of some pyknotic cells in the splenic lymph follicles or in the thymic cortex, with both lymph follicles and thymic cortex retaining the normal morphology, as opposed to necrosis of lymph follicles or necrotic thymic cortex when trichothecenes are present (12 
